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TABLE A-3 

BACI(GRoLD0 sEDI#yT 
T O L E R U E  INTERVAL UPPER LIMITS 

(II WIW DETECTED VALUE 

FEBRUARY 1989 

Anatyte Units 

upper 
Limit 

(9 Sanples) 

Total Metals 

Aluninun 
Antimony 
Arsenic 
Bariun 
Berylliun 
Cedmiun 
Calciun 
Cesiun 
Chrmiun 
Cobalt 
Copper 
I ran 
Lead 
Lithiun 
Magnesi un 
Manganese 

. Mercury 
Molybdenun 
Nickel 
Potassi un 
Seleniun 
Si lver 
sodiun 
Strontiun 
That 1 iun 
Tin 
Vanadiun 
Zinc 

eg&g\rw-irap\ tabla\ tbl-a-3. 

26789 
ND 
13.0* 

182. 
ND 
NO 

72551 
ND 
43.38 
ND 
22.0' 

39.502 
ND 

4110* 

ND 
UD 
29.9, 
ND 
ND 

ND 
175* 

ND 
ND 
50.2* 
92.688 

28308 

372.20 

6.8' 
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TABLE A-3 (cant.) 

, BACKGRmSEDI#YT 
TkERANCE INTERVAL UPPER LIHlTS 

OR M A X I M  DETECTED VALUE 

FERRURY 1989 

Units  

Upper 
Limit 

( 9  Senples) 

Other - 
Nit rate  
PH 

Tota l  Radionuclides 

Gross Alpha 
Gross Beta 
Uraniun 233, 234 
Uraniun 235 
Uraniun 238 
strontiun 89,  90 
P lu ton im  239, 240 
Ainericiun 241 
Cesiun 137 
Tritiun 

ND 
9.m (8.77) 

60 
50 

1.669 
0.176 
1.755 
1.390 
0.096 
0.029 
1.578 
0.408 

ND - Not Detected 

0 - Tolerance interval Louer Limit for Tuo-Sided 
- Maxinun Detected Value 

Parameter 

egkg\sw-irap\tables\tbl-a-3. 
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TABLE A-7 

INORGANICS ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
Results Background Maximum 
Above Number of m on cent rat ion3 Concentration4 

Analyte Background' Results (mg/l) (mg/l) 

Bicarbonate 45 257 140-71 9 530 

chloride 172 257 11-607 819 

Cyanide 0 62 ND4.038 ND 
Nitrate 164 255 0.1 8-2.98 15.5 

Sulfate 114 257 16-950 1157 

Total Dissolved Solids 193 257 170-1 761 321 9 

ND Not detected at contract required detection limit 

Concentration data obtained from the 1987, 1988, and 1989 field investigations. 

Compared to background value for appropriate lithologies, listed in Table A-1 . 
Range of maximum values for different classes of ground water. 

Reported when maximum concentration is above background. 

1 

2 

3 

4 



TABLE A 4  

DISSOLVED METALS ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
Results Background Maximum 
Above Number of Concentration' Concentration4 

Analyte Background' Results (mg/l) (ms/l) 

Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Cesium 
Chromium 

iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Mdybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Vanadium 
Zinc 

Copper 

119 253 
18 248 
9 247 

21 5 253 
1 249 

161 253 
0 248 

54 253 
93 253 

131 253 
15 247 
7 60 

164 253 
103 253 

1 245 
41 253 
51 253 
92 245 
39 246 
7 253 

117 253 
266 253 

0 240 
9 253 

65 253 

ND-0.327 
ND-ND 

ND-0.0186 
ND-ND 
N D-N D 

64.6-1 38 
ND-ND 

ND-0.0122 

ND-0.94 
ND-ND 

ND-ND 
ND-0.172 
ND45.3 

0.01 82-0.686 
ND-0.008 
ND-0.112 
ND-0.0432 

ND-0.091 
ND-21.89 

ND-ND 
25.6-599 
ND-0.451 
ND-0.01 

ND-0.564 
ND-ND 

4.75 
0.12 
0.007 
0.93 
0.006 

408 
ND 

0.1223 
0.84 
4.35 
0.04 
0.22 

136 
4.37 
0.013 
0.192 
1.7 

44.5 
0.39 
0.13 

405 
7.7 
0.01 
0.10 
2.70 

ND Not detected at contract required detection limit. 

Concentration data obtained from the 1987, 1988, and 1989 field investigations. 

Compared to background value for appropriate lithologies, listed in Table A-1. 

Range of maximum values for different classes of ground water. 

Reported when maximum concentration is above background. 
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TABLE A-9 

DISSOLVED RADIONUCUDES ABOVE BACKGROUND IN GROUND WATER' 

Number of Range of 
Results Background Maximum 
Above Number of Concentration3 Concentration4 

N y t e  Background' Results (ms/l) (mg/i) 

Gross Alpha 

Gross Beta 
Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89.90 

Plutonium 239. 240 

Americium 241 

Cesium 137 

42 

46 

62 

62 

73 

3 

3 

6 

0 

179 

180 

151 

148 

151 

153 

153 

153 

3 

7-27 

2-1 8.53 

1.1 -1 2.94 

0-0.232 

0.6-7.7 

0.1 -0.878 

0-0.012 

0-0.01 9 

0.2-0.776 

250 

372 

34 

1.7 

28 

5.0 

0.52 

0.83 

0.3 

1. 
I,. 
la" 
I 
I 

* "  

Concentration data obtained from the 1987, 1988, and 1989 field investigations. 

Compared to background value for appropriate lithologies, listed in Table A-1. 

Range of maximum values for different classes of ground water. 

Reported when maximum concentration is above background. 
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TABLE A-1 1 

SEMI-VOLATILE ORGANIC COMPOUNDS 

N-Nitroso- 
Borehole phenylamine 
Number ha /ka) 

903 Pad Rocky flats Alluvium: 
BH2287 355 
BH2387 
BH2987 
BH3087 

903 Pad Colluvium: 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 

903 Pad Sandstone: 
BH2987 

903 Pad Claystone: 
BH2287 
BH2387 
BH2487 
BH2587 
BH2687 
BH2787 
BH2887 
BH3087 

Mound Rocky Fiats Alluvium: 
BH3187 
BH3287 
BH3387 
BH3487 
BH3587 
BH3687 
BH3787 
BH3887 

Mound Sandstone: 
BH3387 
BH3487 

Mound Claystone: 
BH3187 
5H3287 
BH3587 
BH3687 
BH3787 

365 

51 J 

89J 

di-n-Butyl 
Phthalate 
Galka) 

97J 

3400 

69OJ 
63J 
150J 

61 J 

6408 
56J 
160J 

50 J 
92J 
83J 
170J 
73J 

35 J 

40 J 

38J 
41 J 

DETECTED IN SOILS' 

820 
2300 
8408 

3100 

33006 
19008 
4200J 
340 
3400 

26008 
8308 
800 
220 J 
2100 
18008 

490 
310J 
530 
450 
680 
480 
8700B 
4600 

450 
220 J 

430 
9J 

320J 
360 
550 

Concentration data obtained from the 1987 field investigations concentrations reflect maximum 
values for the stated borehole. 

1 
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TABLE A-1 1 (continued) 

SEMI-VOLATILE ORGANIC COMPOUNDS DETECTED IN SOILS 

bis (2- 
N-Nitroso- di-n-Butyl Ethyl hem) 

Borehole phenylarnine Phthalate Phthalate 
Number -b.u&lL Galka) Ga/ka) 

East Trenches Rocky flats Alluvium: 
BH3987 
BH4087 
BH4187 
BH4287 
BH4387 
BH4487 
BH4587 
BH4687 
BH4787 
BH4887 
BH4987 
8H5087 
BH5187 
BH5287 
BH5387 
6H5487 
BH5587 
BH5687 

East Trenches Sandstone: 
Bti3987 
BH4287 
BH4487 
BH4587 
BH5187 
BH5687 

East Trenches Claystone: 
BH3987 
BH4087 
BH4187 
BH4387 
8H4587 
BH4687 
BH4787 
BH4887 
BH4987 
BH5087 
BH5287 
BH5387 
BH5487 
BH5587 
6H5787 

335 

4oJB 

120JB 

48) 

525 
3708 
3aJB 

250JB 

42JB 

3758 

280JB 

140J 

170J 
49J 

260JB 
42JB 
68JB 
49JB 
120JB 
120JB 
44JB 
9OJB 
94JB 
50JB 

39J 
38JB 

86JB 
47JB 

34JB 

59JB 
42JB 

55JB 
84JB 
58JB 
34JB 
80JB 

360 
2604 
380 
500 
630 
3806 
880 
250J 

100OB 
670 B 
11008 
6108 
6208 
S O B  

13006 
12006 
12008 
11008 

250J 
520 
9208 
220 J 
7208 

1 OOOB 

250 J 
200 J 
19OJ 
7308 
19OJ 
350 
11006 
56-06 
5806 
6906 
6808 
6706 
6506 

10006 
10006 



TABLE A-12 

TOTAL METALS ABOVE BACKGROUND IN SOILS' 

Number of Range of 
Results Background Maximum 
Above Number of Concentration c on cent ration^ 

M Y t e  Background' Results (mg/kg) (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Strontium 
Thallium 
Tin 
Vanadium 
Zinc 

2 
1 

35 
6 
0 

58 
31 
0 
3 
1 
1 
7 
2 
0 
2 

14 
1 
0 
4 
3 
1 
0 
2 
0 
0 
0 

10 
2 

204 
204 
204 
204 
204 
204 
204 
24 

204 
204 
204 
204 
204 
20 

204 
204 
204 
15 

204 
204 
204 
21 1 
21 1 
21 1 
21 1 
12 

21 1 
21 1 

10300-2531 2 
ND-16.2 
3.6-15.86 

155.8-345.8 
2.2-1 7.75 
ND-3.2 

5990-43079 
ND-274 
10.7-37.9 
15.9-29.7 
19.6-30.62 

12300-41 295 
13.4-34.5 
7.0-44.4 

2520-6151 
305-659 
0.27-0.58 
11.2-38.65 
14.3-56.95 
ND-3336 
ND-ND 

12.740.9 
ND-3680 
69.2-226 
ND-ND 
268-338 
22.2-58.2 

52.69-1 06.7 

70600 
24 
37 

1899 
1.7 
6.2 

25400 
ND 
58 
33.1 
25 

42700 
45.6 
12.71 

5260 
3540 
114 
ND 
36.1 

41 70 
1.5 

ND 
1 400 
184 
ND 
ND 
108 
58 

ND Not detected 
Concentration data obtained from the 1987, 1988, and 1989 field investigations. 
Compared to background value for appropriate lithologies, listed in Table A4.  
Range of maximum values for different geologic materials. 
Reported when maximum concentration is above background. 
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TABLE A-13 

TOTAL RADIONUCLIDES ABOVE BACKGROUND IN SOILS’ 

Number of Range of 
Results Background Maximum 
Above Number of Concentration3 Concentration’ 

Analyte Background* Results (pCi/gm) WVsm) 

Gross Alpha 

Gross Beta 

Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89.90 

Plutonium 239,240 

Americium 241 

Cesium 137 

Tritium (pCi/ml) 

Radium 226 

Radium 228 

12 

5 
7 

0 

13 

10 

112 

118 

42 

11 

0 
0 

227 

227 

225 

0 

227 

227 

227 

227 

227 

227 

9 

9 

39-52.302 

29-36.886 

0.8-1.985 

0.087-0.258 

1 .O-1.675 

0.4-0.786 

0.01 -0.020 

NR-O.018 

0.0-0.1 13 

0.2994.410 

0.9-1.3 

1.1-2.5 

480 

37 

3.4 

3.9 

1.1 

94 

22 

3.1 

0.69 

NR Not reported 

1 Concentration data obtained from the 1987, 1988, and 1989 field investigations. 

Compared to background value for appropriate lithologies, listed in Table A3. 

Range of maximurn values for different geologic materials. 

Reported when maximum concentration is above background. 
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1. 

TABLE A-15 

TOTAL METALS ABOVE BACKGROUND SEDIMENTS' 

Number of 
Results Background Maximum 
Above Number of Concentration Concentrat~on~ 

W Y t e  Background Results (mg/kg) (mg/kg) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Cesium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
Selenium 
Sllver 
Sodium 
Strontium 
Thallium 
Tln 
Vanadium 
Zinc 

1 
3 
0 
4 

20 
6 
6 
0 
0 
1 
5 
2 
3 

1 1  
4 
4 
1 
6 
1 
8 
1 
9 
5 
1 
1 
9 
2 

10 

25 
25 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
24 
25 
25 
20 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 

24789 
ND 

182 
ND 
ND 

72551 
ND 
43.38 

ND 
22.0 

28308 
39.502 
ND 

4110 

13.0 

372.20 
ND 
ND 
29.9 
ND 
ND 

6.8 
ND 
1 75 
ND 
ND 
50.2 
92.688 

24800 
24.5 
4.6 

15.5 
2.3 

300 

132000 
ND 
26.8 
12 
40.4 

28900 
66.4 
27.8 

5970 
1390 

0.72 
10.3 
34 

5180 
21.3 
48.9 

670 
179 

8.5 
1080 

735 
58.4 

ND Not detected 
1 Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations. 

Compared to background values listed in Table A-3. 

Reported when maximum concentration is above background. 
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TABLE A-16 

TOTAL RADIONUCUDES ABOVE BACKGROUND IN SEDIMENTS' 

Number of 
Results Background Maximum 
Above Number of Concentration3 Concentration3 

Background' Results (pCi/gm) (pCi/gm) 

Gross Alpha 

Gross Beta 

Uranium 233,234 

Uranium 235 

Uranium 238 

Strontium 89,W 
Plutonium 239,240 

Americium 241 

Cesium 137 

Tritium (pCl/ml) 

Radium 226 

Radium 228 

3 

0 

1 

1 

1 

0 

8 

0 

1 

0 

1 

0 

12 

12 

12 

12 

12 

12 

12 

3 

11 

12 

4 

4 

60 
50 

1.669 

0.1 76 

1.735 

1.390 

0.096 
0.029 

1.578 

0.408 

1 .o 
2.1 

n 
46 

2.1 

0.2 

2.7 

0.5 

0.85 

0.02 

0.3 

0.18 

1.3 

1.4 

Concentration data obtained from the 1986, 1987, 1988, and 1989 field investigations. 

Compared to background values listed in Table A-3. 

Reported when maximum concentration is above background. 

1 
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APPENDIX B 

SURFACE WATER SAMPLING RESULTS 

OPERABLE UNIT NO. 2 

SURFACE WATER INTERM REMEDWL ACTION PLAN 
ROCKY FLATS M. GOLDEN. COLOFiADO 
es=%\.ru-inp\~n~\append.pgr 

11 JANUARY 1691 
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SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
ROCKY FIATS PLANT, G W E N ,  COLORADO I-. cgQ\*irsp\~ut\appand.pgr 

APPENDIX B-1 

SURFACE WATER SAMPLING RESULTS 

VOLATILE ORGANIC COMPOUNDS 

11 JANUARY 16Sl 
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APPENDIX B-2 

SURFACE WATER SAMPLING RESULTS 

SURFACE WATER INTEWM FIEMEW ACTlON PIAN 
Rocm FLATS PLANT. GOLDEN, COLORADO 
m\=+w\dna\Ilppend.pgt 

DISSOLVED METALS 

11 JANUARY lQS1 
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APPENDIX B-3 

SURFACE WATER SAMPLING RESULTS 

TOTAL METALS 

SURFACE WATER INTERIM REMEMAL ACTION PLAN 
ROCKY FLATS PLAM, GOLDEN. COLORADO 
Wg\ - i rsp \~nut \appe~ .w 

11  JANUARY 1881 
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APPENDIX 8-4 

SURFACE WATER SAMPLING RESULTS 
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APPENDIX 8-5 

SURFACE WATER SAMPLING RESULTS 

DISSOLVED RADIOCHEMISTRY 
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APPENDIX B-6 

SURFACE WATER SAMPLING RESULTS 

TOTAL RADIOCHEMISTRY 

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
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APPENDIX C 

SURFACE WATER SAMPLING RESULTS 

SUMMARY TABLES 

OPERABLE UNIT NO. 2 

SURFACE WATER INTERM REMEDIAL ACTlON P U N  
ROCKY FIATS PIAM, G W E N .  COLORADO 
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APPENDIX D 

FEDERAL FACILITY AGREEMENT 

AND CONSENT ORDER MILESTONE 

SCHEDULE 
. .  

SOUTH WALNUT CREEK BASIN 

OPERABLE UNIT NO. 2 

SURFACE WATER INTEMM REMEDIAL ACTION PLAN 
ROCK?' FIATS PUWT, GOU)EN, COLORADO 
ssas\rw-irap\dna\wmWw 
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TABLE D-1 

FEDERAL FACILITY AGREEMENT AND CONSENT ORDER 
MILESTONE SCHEDULE* 

SOUTH WALNUT CREEK BASIN 
OPERABLE UNIT NO. 2 

SOUTH WALNUT CREEK BASIN INTERIM MEASURE/INTERIM REMEDIAL ACTION PLAN/ 
ENVIRONMENTAL ASSESSMENT (IM/IRAP/EA) AND DECISION DOCUMENT 

Submit Draft Proposed IM/IRA Decision Document June 19, 1990 

Submit Proposed IM/IRA Decision Document to EPA/CDH September 18,1990 

Public Review of Proposed IM/IRA Decision Document September26,1990 

Submit Draft Responsiveness Summary and Final 
IM/IRA Decision Document December 13,1990 

Field Treatability Test System Installation Complete March 8, 1991 

Begin Field Treatability Testing March 11. 1991 

September30,lWl Complete IM/IRA Construction 

Begin Field Treatability Testing (Entire System) October 30, 1991 

Submit Draft Treatability Test Report April 1, 1992 

Submit Final Treatability Test Program Report June 2, 1992 

I 
* Source: "Federal Facility Agreement and Consent Order," U.S. Department of Energy, August 17, 1990. I 

I 
I 
I 

11 JANUARY 1991 
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TABLE E-2.5 

CHEMICAL-SPECIFIC ARARS FOR CONSTITUENTS 
IN WASTES FOR OFFSITE DISPOSAL OR 

ON-SITE PLACEMENT, OU 2, SOUTH WALNUT CREEK 

Best Demonstrated Available 
Technology (BDAT) 
Basis for Standard 

Potential 
Waste Code 

Treatment 
Standard (rna/Q* Constituent 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

_- 
DO04 

DO05 

PO15 (as product 

dust) 

DO06 
- 

- 
5.0 (in extract) 

1 00 

-- 

-- 
Viriication 

-- 

Metals Recovery' 

Cadmium 

Calcium 

Cesium 

Chromium (total) 

Cobalt 

Copper 

Iron 

Lead 

Lithium 

Magnesium 

Manganese 

Mercury 

1 .o 
- 

Chemical Precipitation 

- 
- 

DO07 

- 

-_ 
Reduction and Stabilization 

- 

-- 
Stabilization 

- 
DO08 

- 
DO09 

U151 

- 
F006-FOO9 

FO11-FO12 

I 

DO1 0 

- 

- 
Acid Leaching and Chemical 

Precipitation 

- 

-- 

0.20 

0.025 

I 

0.32 

Molybdenum 

Nickel Chemical Precipitation, Settling, 

Filtration, and Stabilization 

- 
Stabilization 

-- 
- 
- 
-- 
I 

- 

Potassium 

Selenium 

Sodium 

Strontium 

Vanadium 
pu2JB.2=2ro 

Am'" 

H3 



Constituent 

TABLE E-2.5 (continued) 

CHEMICAL-SPECIFIC ARARS FOR CONSTITUENTS 
IN WASTES FOR OFF-SITE DISPOSAL OR 

ON-SITE PLACEMENT, OU 2, SOUTH WALNUT CREEK 

Best Demonstrated Available 
Potential Treatment Technology (BDAT) 

Waste Code Standard (malP)* Basis for Standard 

Carbon Tetrachloride u211 

FOO 1 

1,2 Dichloroethene U079 

1,l Dichloroethane U076 

1,l Dichloroethene U078 

Tetrachloroethene u210 
F00l 

Acetone u002 
F003 

Methylene Chloride UO80 
F00l 
F002 

Trichloroethene U228 
FOO 1 
F002 

Vinyl Chloride uo43 
Multi-Source Leachate' F039 

5.6 

0.96 

33 

7.2 

33 

5.6 
0.05 

160 
0.59 

33 
0.96 
0.96 

5.6 
0.91 
0.91 

Incineration or Fuel Substitution 

Incineration 

Incineration or Fuel Substitution 

Incineration or Fuel Substitution 

Incineration or Fuel Substitution 

Incineration or Fuel Substitution 
Incineration 

Incineration or Fuel Substitution 
Incineration 

Incineration or Fuel Substitution 
Incineration 
Incineration 

Incineration or Fuel SubstitL5n 
Incineration 
Incineration 

33 Incineration or Fuel Substitution 

Treatment standards are presented for non-wastewaters 

Standard is expressed as a specific technology 

U.S. EPA added listed hazardous waste code F039 to 40 CFR 261.31 June 1, 1990 (55 22520) and 
defined it as 'leachate resulting from the treatment, storage, or disposal of wastes classified by more than 
one waste code under [40 CFR Part 261 J Subpart D, or from a mixture of wastes classified under Subparts C 
and D of this part.' If this waste code is deemed appiicable to a waste, the waste must meet treatment 
standards, see 40 CFR Part 268 Tables CCW and CCWE prior to land disposal. 

1 

I 2 

I 
I 
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APPENDIX F 

FLOW WEIGHTED MAXIMUM CONCENTRATION 

CALCULATION SPREAD SHEET 

SURFACE WATER INTERIM REMEMAL ACTION P U N  
ROCKY FLATS PUNT, W E N .  COLORADO 
eg&g\.w-irap\walnut\append.w 

1 1  JANUARY isei 



TABLE F-1 
FLOU UEICHTED W I W  CONCENTRATIONS 

AMALYTE ARAR 
--------------I--------------------- ..................................... 
Volatile Organics 
(Concentration Units = ug/L) 

Vinyl Chloride 2 u  
Methylene Chloride (4,s) 5 u  
Acetone (4,s) 10 u 
1,l-Dichloroethene 7 
1,l-Dichloroethane (5) 1 u  
1,2-Dichloroethene (total)(5) 1 U 

5 u  

Tetrachloroethene 1 u  

-----------------____________________ I 

I .' Carbon Tetrachloride ' ' Trichloroethene (5) 5 u  

6 15 
7 44 
13 130 
7 143 
3 6 
3 5 
24 173 
29 140 
39 280 

Dissolved Metals 

(Concentration Units = mg/l) C avg c max C avg c max . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - -_- - - -  - - _ _ - _ - _ _ _ - _  _ _ _ _ _ _ - _ _ - -  - - _ - - - _ _ _ _ _  
i Beryl 1 iun (Be) 0.005 U 0.0026 0.0053 0.0025 0.0050 

Manganese (Mn) 0.050 0.1014 0.6430 0.0144 0.0461 
Strontiun (Sr) (5) 0.396 0.1936 . 0.8000 0.5650 1.1700 I Tin (Sn) 0.100 0.0797 1 . 0000 0.0500 0.1000 

Bariun (Ba) '1 13 Beryl1 iun (Be) 
; ~ Cahiun (Cd) 

Chromiun (Cr) 
1 Cobalt (CO) 

Copper (Cu) 
Iron (Fe) I 
Lead (Pb) 
Lithiun (Li) I ' Manganese (Mn) 
Mercury (Hg) 

Seleniun (Se) 
Strontiun (Sr) (5) 
Vanadiun (V) I Z i n c  (Zn) 

C avg c maX C avg c max 
- - - - - - - - - - -  - - - - - - - - - -_  

2.000 u 3.9927 
0.064 u 0.0309 
1.000 0.2283 
0.100 u 0.0051 
0.010 0.0030 
0.050 0.0151 
0.050 U 0.0295 
0.200 0.0271 
1.000 12.0000 
0.050 0.0140 
.2.500 0.0533 
1.000 0.3603 
0.002 0.0002 
0.100 0.0561 
0.200 0.0294 
0.010 0.0026 
0.382 0.2317 
0.100 0.0499 
2.000 0.2363 

- - -_ - - - - -_ - -  - 
25 -4000 
0.0611 
2.0200 
0.0572 
0.0142 
0.2120 
0.1320 
0.2930 

204.0000 
0.2150 
0.1520 
3.6800 
0.0024 
0.1740 
0.2460 
0.0059 
0.8000 
0.5550 
1.1900 

I - - - - - - - - - -  - 
6.6900 
0.0403 
0.2094 
0.0037 
0.002s 
0.0090 
0.0250 
0.0215 
5.7857 
0.0124 
0.4608 
0.0723 
0.0002 
0.0449 
0.0200 
0.0044 
0.6096 
0.0347 
0.8141 

- - - - - - - - - -  
22.8000 
0.1020 
0.4610 
0.0076 
0.0050 
0.0232 
0.0500 
0.0446 
17.0000 
0.0317 
2.5600 
0.1970 
0.0006 
0.0191 
0.0400 
0.0160 
1.3600 
0.0595 
2.6600 

6 
7 
12 
9 
3 
4 
52 
36 
45 

0.0026 
0.0921 
0.2334 
0.0765 

4.2817 
0.0319 
0.2263 
0.0050 
0.0029 
0.0144 
0.0290 
0.0265 
11.3342 
0.0138 
0.0970 
0.3294 
0 * 0002 
0.0549 
0.0284 
0.0028 
0.2722 
0.0483 
0.2982 

14 
40 
117 
142 
6 
10 

219 
153 
279 

0.0053 
0.5790 
0.83% 
0.9036 

25.1 21 4 
0.0655 
1 .a530 
0.0519 
0.0132 
0.1918 
0.1232 
0.2664 

183.9643 
0.1954 
0.4100 
3.3068 
0.0022 
0.1574 
0.2239 
0.0070 
0.8600 
0.5019 
1.347!5 



TABLE F-1 (Cont) 

I' 

(Concentration Units = d i / l )  

Gross Beta 19.00 
Total Uraniun 10.00 

Total Radionuclides 

Gross Beta 19.00 

Plutoniun 239, 240 0.05 
Americiun 241 0.05 
Total Uraniun 10.00 

I 
LEB Total Inorganics 

(Concentration Units = mg/l) I 
C avg c max C avg c max 

4.571 20.107 
9.475 39.901 
5.082 9.964 

75 -464 729.643 
60.286 545.357 
0.366 3.279 
0.106 0.532 
5.757 11.689 

418.1 3008.6 
275 .o 535.7 

(1) Collection at SU-61 includes flows from surface uater stations SW56, SUOM), SUO61 and W101. 

(2 )  C avg = Average Analyte Concentration. 
determining the arithmetic mean concentration at individual stations and then using this data to conpute the erith- 
metic mean for the stations in the group. If a datun indicates non-detected (i.e. W8 designation), the value used 
in computation of the arithmetic mean is one-half the Contract Required Detection Limit (CRDL). 
station or group of stations has many non-detect results in addition to one or more results below the detection limit 
for a containment, the calculated C avg may be greater than C max. 

For a group of stations (e.g. Swth Walnut Creek) C avg is conputed by first 

In cases here a 

(3) C max = M a x i m  Analyte Concentration. 
station or group of stations. 
C MX is set equal to the CRDL. 

C max is the m a x i m  detected concentration in the entire date set for the 
If the analyte is not detected (i.e. 'U' designation) in any of the station sanples, 

(4) Methylene chloride and acetone were detected in several laboratory blanks. 
laboratory contaminants uree detected in blanks are evaluated for comprtation of C avg and C max as fo l low:  If the 
datun is less than 10 times the concentration found in the corresponding blanks, the &tun is evaluated as a non- 
detect, 5U and 1oU for methylene chloride and acetone, respectively. 
centration found in the corresponding blanks, the datun is evaluated at the concentration reported by the sanple 
analysis. 

Surface uater data in which these c m  

If the &tun is greater than 10 times the con- 

(5) ARAR value for this constituent is To Be Considered. 
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RISK ASSESSMENT CALCULATIONS 

SURFACE WATER INTERIM REMEDIAL ACTION PLAN 
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sk '2alcutetion Uorkdmt 

nstmts: 

A d u l t  84dy UeiOht I thtrd Bod, Ueisht 

WS Ped Surfwce Uatw Trnnrnt 
Collection T w J r  Venting 
Exposure of the Publtc 

mtt jihotation Rite 
Uorker InhaLation Rat. 

Child Inhrt8tim Rete 

operationing Release Pareartor 
I 
1' 
I 

Exposure Tfm 
Expenwe Frequency 

A d u l t  ExpaUure Duration 
Youth Exposure Duration 
Child Exposure Ouration 
Averaging Time (carc.) 

Adult Avg Tim (rw-cerc.) 
Child Avg T i m e  (non-arc.) 

3 .ms 
60 

62.37 
3. t ~ + W  
1.m-06 
1 .MEW 
1. WE-03 
1.m-06 

KYa 70 
E* 15 
I Ra 3.85 
I Rv 1 .& 
IRc 0.625 

P 

ET 
Ef 
ED a 
ED)' 
EDc 
ATc 

AT na 
Afnc 

2ublic Dispersion Factor Chi cver Q 1. 
Jcb Duretjon 

FlOU kBfe 
carcinoaenic: 

1. ;arbon Tetrachloride 
ACetOPg 
', :-Dict!iorethene . 
,t-D:chloroethene 

'et r ech \or?ethene 
Jr; cht oroethene 
verhylene Chloride 
I i ny L Ch I or i tie 
!, i Cichloroccthm 

t'arbon DisuL?ide 
i o t a l s  

24 
265 
30 
2s 
5 

25550 
10950 
18t15 

40E-06 
hA 
63 

La 
ke 
Crrbic metersdhow 
Cubic nmtersJhwr 
Chic meters/hour 

Vapar Slope Factor 

(mo/il (BIcl/oec) 
1.m-05 1.30E-Oq <e> 7.m-05 
0 . G W  NA 0 .. OoE+oo 
f . l&-05 l.n]E+OO (c)  2.71E-Wt 
1.6%-06 U &LZ-06 
1.13E-06 1.8s-03 ( e )  1.56€-OS 
9.C:E-06 1.ME-02 (C) 3.56E-05 
O.OCE+OO l.tOE-02 (b) O.EOE+OO 
O.@oE+OO 1.ooE+oo (e) 0.00€+00 
3.OZE-06 NA 1 .) 14E-05 
O.OCE+OO NA 0 .  m + o o  
1 .IoE-(u 

Cww: SF Source 

Yritteni 94-Jen-91 

Printed; 01-Jan-91 
Author% DCPalmriKKerrfgan 

Chi Id 
Lifetime 

Risk 

2.3%- I2 
O.OOE+Db 
8.03E - 11 
O.CCE+U~ 
6. W E -  1 5 
1.1;9E- i3 
0. CCE&@O 
0. COE+*?O 
3,05E+00 
O.Oc'E+CfO 
4.2&5-! ; p 'Lm-carcinogenic: 

- _ - a _ -  A&kt.------ _-.-.. Child------ V W W  

(WO (m/3ec) <mg/RJ) (nq/ks/W) (;rg/kL?/daY 1 
C o K  RfDCa) Source A i r  C m  Intake Risk Intake Risk 

hwn Tetrachloride 1 . m - a  ~.OGE-OC (9) 7.46~-05 I.D~E-IO L I Z - 1 :  ~.IOE-CS 7.58E-11 i.oaE-07 
ketone o.m+ou 1 . 0 ~ - 0 1  c t )  0.00~40 o.oo~+oo o.mm O.GOE+OO a.ooE+oa C.?OE*OO 
1,1-0ichLorethene 7.lbE-05 9.03E-(33 <e) t.71E-04 3.79E-10 ?.87E-11 8.7LE-09 2.3E-10 5.@6E-iM 
1 , :!-0 i ch i arcteethme I.&-06 2.OM-02 (e) 6.ltE-06 8.m-12 t -W-12 9.32E-11 6.52r'-12 3.26E-10 
retrachlorcetbene 4.13E-06 1.50E-02 (e) l.S&-IE 2.19E-11 4.51E-12 G 548-70 ? .%€-I1 1.59E-09 
Trichl?roethae 9.4E-06 NA 3.56E-05 4.P9E-11 1.Q3E-11 &A 3.6s-11 YA 
Yethytene q!oride 0.00€+00 9.DOE-01 (c) O.OOE+OO O.OOE+OO '3.OOE*MI 0.00E40 0.00E40 O.OOE+OC 
drnyl Chloride U.OoE+W I1A O.M)E*GQ O.C1)€+00 0.W;WO HA O.CC)E+OD hA 
',1 Cichloroathane 3.02E-06 1.OM-01 (GI t.!LE-OS 1.6CE-11 3.32E-12 3.3E-11 1.76E-11 1.:6€-10 
sr-boo Disulfide 0,00E+00 HA 3.i>OE*00 0.00E+06 o.OM+OO HA O.COE+OO hA 
Tctals 1.1OE-C4 4.03E * 08 1 A I € - 0 7  

I 
I 

I 
I 

(a)RfDb based, where available. on chronic Rfbs. 
C3)Inhalatlon value, f rn  iRiS 
:c)Inhalaticn value (RfC), frm 14EAS, 4th Quarter, FY 1990 
!d>Oral VCJLUS. +ran IRIS 
(e)orat value, fran MEAS, Lth Quarter, P( 1990 

Source = vapor concentration * ?!ow rete * Liters per gaLlon/seconds per minute 
A I I -  concentration = smrco (X/O) 
:n:ake = CAlr c m m r r s t f o n  1 R  ET EF * ED) f (BU * AT) 
?isk (for csnctr) = Intake S!gpe Fbctor 
Risk tnon-cancer) = Intake 1 R f O  



? f o r  calculation Uorkshwt 
903 Pad Surface Yatw TmtnraM 
cotlection tank Venting 
Exporum of RFP Yorkers 

I 
:oatants: I 

Adult Bcdy Ueight 5ua 70 kg 
Child Badv Wight EUC 15 ke 

AdlJLt I n h r i 4 t f M  Rate iRa 0.a5 Cubic metcn/harr 

C b l l d  fnhdntion Rate 1Rc 0.625 M i c  meters/hour 
Ucrker 1;lhalrtfon Rite IPU 1.0 Cubic meten/hr 

I 
Operatiminq Rolcs~e P e r m t e r n  

Exposure Time ET tr: nwrJday 
E W W e  F T  Ef 245 bays/year 1 i'l AduLt Exposure DUr8tlOn ED6 34 Years 

vwth Exposure Duration EDY 25 'ceers 
C!!ill m u r e  ourat im ED c 5 Yelirs 
Avtragine lime (care.) * T t  25550 DBYS 

Addt Avg T i m e  ( m - C a r C . 1  ATM 13950 Days 
Child Avg lime (non-C.%rC.) ATnc lszs Days  

Jorke- Dfspersion Factor Chl owr Q 2.69605 scrc/cubic meter 
 ob ouratton )(A Years 

&a F t o v  Rate 60 apn 
1 

I 

1 

carcinogenic: 

Serbcn 1 etrachloride 
Acerbne 
1,7-Dichlor8thrn . 
1.2-Dichloroathm 
7etrachloruethene 
Trichlorwthefw 
M e t h y l m  Chloride 
vinyl Chlorice 
I , ?  Dichloroetttme 

.,Carbon oisutfide 

: 

Totals 

Slope factor 
ca*; SF 
.Wt) 
1.97E-05 1.3OE-01 Cc) 
O . ~ * O o  tu 
7.1s-05 1.20E- (c) 
1.m-06 tu 
4.t3E-06 1.8oE-03 ( c )  
9.DIE-M :.7Q-02 <e) 
C.OM+OO 1.LdE-02 (b) 
O.OOE+od ? . W E 9 0  (e) 
3.02E-06 M 3 
O . O O E 9 0  HA 
.1OE-Q6 

S w c e  
(ne/SeC> 
7.&-05 
0. JW+Oo 
2.71E-04 
6.ZE-06 
1 .56E - 05 
3.5%-05 
O.OQt+W 
@.30E+00 
1 I ?&-os 
O.OOE+OQ 

7 % ~ -  ccrci nogeni e: 
can urn Source 

(W/t ) ( W S C W  
C a r M  Tetrechloride '.9fE-05 7.DOE-06 (e) 7 . a - 0 5  
4cetcre o.ooE+OO 1.0GE-01 (e) 0.60E40 
:, 1 - D i ch toretheoe 7.16E-05 9.00€-03 (e) 2.7lE-04 
1,2-Dichloroethene 1.6s-W 2.OOE-02 (e) 6.kZE-06 
Tctrtxs lorwtheoe L.13E-06 1.OOE-02 (e) 1.56E-05 
Trichloroetbme 9.41E-06 )(A 3.565-05 
aethylme Ckloride o.odE+OO 9 . m - 0 1  (c) O.OOE+OO 
Vinyl Chi.oride . O.WE+OO CIA O.QCE*OO 

' '1,j OiChlOrOCth8ne 3.OZE-96 1.00E-01 (t.> ?.I&-05 
cartton Disulffda i) . O O E W  XA fi.O&+OO 

L-. 

Tstals ! .1OE-w 

(a)RfDS M, h e r e  availabke, on chronic RfDs. 
(b)lrhalatfon value, fras IRIS . 
:c)!fi\atazton value (RfC), from HEAS, 4th Ouartrr, FY '993 
!o)d.-ai veJue, tran 14tt  
(r)oral vciw, fran IEAS, 4th Quarter, FY 1990 

A l r  Caw 
tWm3a) 
ZO IC -09  
o.MIE+w 
7.29E-69 
1 .?3E-lO 
L.20E- 10 
9.58E-tO 
0. C3E+OO 
O.OOE+W 
3.W-10 
O.OOE+OO 

Uri tten: 04-Jm-91 

Prinrcdr 04- Jan-91 ' 
Author: DCPaLmr/KKetrigan 

Intake 
(ma/ Wdev 
1.m-10 
O.OUE+OO 
6.48E-10 
1 -53E-11 
3.7LE- 1 1 
8.52E-11 
0. uOE+m 
0.00E+Ob 
2.74E- 11 
0.00Ey00 

A i r  t o m  Intake Risk 
(mg/m3) (are/ka/dev) 
2.01E-09 4.1&-10 5.95E-07 
O.OOE*OO O . ~ + ~  3.00EMO 
7.m-09 1.5TE-09 ?.&-GI 
1 .n~-io 3.5a~-i 1 i .79~-09 
L.20€-?0 8.7ZE-11 S.?ZE-09 
9.5s-15 1.99€-?C MA 
O.wE+OO 0.OOE+OQ Q.WE+W 
0. W E + W O.OPE+GO NA 
3.0%-10 6.39E-11 6.3%-10 
O.OM+OO o.m*oo SA 

?.?4€-07 

" -  

Source I vapor conentretfon f\ow rate litera per g a t l o n / s w  per m i m e  
Air tcncmttorion = aource * tX/Q) 

R i sk  (for csncer) = I n t a b  * Stope fsctor 
Risk (non-career) = lnteke / RfD 

IPtaltt = UAii. CbmWWrJK$Otl tR €7 EF * E t 2  / C3U * AT> 



3 . m  
60 

62.57 
3.2&*01 
1 .m-o6 
1 .w€*03 
1 .m-a 
1 .o#-w 

Mutt Bocty Yeisht Wa m tg 
Chiid W g h t  Byc 15 ky 

Adult Inhalation Rate lRa 0.83 Cubic metersfhour 

thlld Irhrtmtian R8ta IRc 0 . a  UQic rnettn/haur 
uorker Inkrhtim Rate i RY 1.6 CubTC RetQf'S/hWr 

I 
I &m-stioning Keleau Parmet- 

Publ5c oispersion Factor 

a r c  inogmic: 

: a r h  Tetrecn Lori& 
A c e t a K  

t 
1,l-Dichtorethene 
I,2-3ichlcroethene 
:crrrtchloroethene 
-Ff ch lwoethene 
M c t h y t m  Cnloride 
Wnyl Chtoridt 

I ,  1 Dlchlorocthene 
:arbon Plsulfide 

Totals 

cjlon- carcinogmi c :  E: 
Carbon Tttr8cnioride 
A c e t m  
I ,  1 -3ichloretnmt 

' I ,2-Pichiomethehe 
{etrschl oroethene 
1 richtoroerhenc 
vethylew ChlDride 
rtnyt Chioride 
1, l  Dichtoroethene 

ET 
EF 

EDa 
Eov 
EQC 
ATc 

AT- 
AT= 

26 
1 
1 
0 
1 

25550 
365 
365 

Chi wer (1 1.2Z-03 necfc~hic meter 
Job Durmtim MA Years 

flow Rate 6.9 gpn 

Liquid Stop~ Fsctor  ------ Adult ------- 

tm/O <aar/sec) <raa/Ia) tma/ke/ckn) 
CanC S t  S a ; m  A i r  C m c  Inteke Risk 

Z.l?E-01 1.3OE-01 (c) 9.5%-02 !.z2c,-04 1.M-09 7.T7E-10 
o.m+oQ MA O.OOE+CO O.OOE*OO O.OOE40 o.OCE+OO 
1.42E-01 l.ZCE+QO (cl 6.22E-02 7.90E-05 8.84E-10 1.06E-C9 
l.M]E-02 HA 4 . X - 0 3  5.56E-06 6.ZZE-11 Q.OOE+W 
2.m-01 1.80€-03 <c) 1.m-01 I.%€-04 1.74E-09 3.lZE-12 
1.43~-01 1.70~-02 (c) 6.m-02 8.511-05 9.52~-10 i.tiz~-i i  
0 . O M 4 0  3.1OE-02 (b) O.OOE+W O.UO&+OO O.OO€+OO O.oOE+W 
O.O@E+Oo ?.wE+oo (e) o.oM+oo o.ouE+oI) o.MH+oo u.ooF+oo 
6.a-03 XA 2.63E-03 3 . X - 6 6  3.73E-11 O.(KIE- 
o.aoE+oo WA 3.WE*00 o.ooE*w o.M)E*oo O.OOE+M1 
8. W€-01 1,tbE-09 

Lfquid 
CMlc 
tmg/l) 
2.1%-01 
O.OOE90 
1 .WE-Ol 
1 .uoE-02 
2 . m - 0 1  
t.53E-01 
0.30E*OO 

. o.OoE90 
6.00€-.03 

R f O W  Source 
( m p / S e c )  

7.ffoE-03 (e) 9.5%-02 
l.OOE+OO (e) O.ooE+OO 
9.OM-03 (e) 6.zX-02 
2.m-01 (e) 438E-a 
1.OoE-01 (e) 1.2%-01 
WA 6.70E -02 
9.W-01 (c) 0.00E+00 
w 0.3M+Oo 
1.QOEbO ( c )  2.63E-03 

A i r  Conc 
(mg/rJ) 
1 .tZE-olr 
0.00E+00 
7.9GE-05 
5.56E-06 
1 .SSE-W 
8.518-05 
0.00E+00 
0 .  0OEtOo 
3 .SCE-CM 

I------. 

Risk 

1.36E-05 
0 .  OoECoa 
6.87E-06 
i.lX-08 
1.22E-06 

ERR 
0.00E+00 

ERR 
2.6%-09 

Carbon Dtsulflde 0.00E*00 1 . a - 0 2  0.00E+00 O . O Q E 9 0  0.00E90 O.tOE+OO 
Totals 8.09E-Ol 2 . m - 0 5  

s)RfDs based, *here awflable, m S t k c h m i c  RfDs. 
b)Inhalotion value. frcan flllt 

Chi ld 
L i  fet im 

R i d  

6.20E- 10 
o.oa€+ou 
3. il t -09 
0 .  OM-OQ 
1 .-E-? 1 
5.66L- 11 
Q.ODE+OC 
O.GQE+W 
0 .  M)E+oo 
C .30E+00 
&.LO€-09 

Imake  Risk 

3.0'5E+:W Q.OQE+OO 

1 S2E-08 7.62E-08 
5.25E-07 4.23E-06 

ERR 2.331-07 
O.OOE*O0 O.OCe*OO 
O.OM+OO ERR 
9.?5E-09 9.15E-09 
O.OCE+# 0.50E-00 

7.61E-05 

---..-- Child------ 

(m/kWdW 
5.3LE-07 G.77E-05 

2.:JE-C7 2.llE-CS 

(c)Inhalation value, fran HEAS. 4 f k  OyBrter, FY 1 3 w ;  
rd)Oral v a l w ,  frm IRIS 
:e>cxai vatue, frm HEAS, 4th Ouerter, FY 1990 

Source = Liglid Cancentretion * F l a w  Rate Liters per galion f seconds p r  minute 
A i r  concmtrarim * SoupCe (x/o) 
-n:erte - (Air concantretion * IR ET * EF * ED) / {BU 4f) 
!isk (for cancer) = intake * Slcpe Factor I 'isk (non-cancer) = Intake f RfD 



I' 3.7855 
60 

3.t8t+01 
1.001-06 
1 .a@* 
1 .otE-m 
1.m-06 

62.37 RnHq l j f p o b  K 

Adult e* Vtisht sv. 7fJ k3 
Chi td 6cdy Ueiuht Buc 15 kg 

A&tt Inhelotian RJtc I Re 0.83 Cubic metrrs/hwr 

Child tnhJtatiCU! Rat* IRc 0.525 Chic mtars/hour 
Worker lnhrlrtian Rate I R U  j.4 Cubic aetars/hr 

m 
I vperetioning Roleroe Pnramttrrs 

24 
1 
1 
0 
1 

25SfO 
365 
365 

nwrwdey 
Days/ye@r 
Years 
rears 
Years 
Deya 
Dew 
Days 

uorker O i s p r s i m  Factor Chi OYH 0 2.IUE-02 aec/cubic meter 
;ob Duratim !4A Years I, fLow Rate 6.9 g ~ a  

Carcinoeente: I. . -arbon Tetrachloride 
Acetone 
1,l-DiChloreth~ 

, etrechtaraethme 
t?ichloroetnme 
Methylene Chloride 
"inyl Chtoride 

, I  Dichlorbc?thane 

Totats 

,Z-DI chloroethcne I: 
I i ,a-bon Olsultfde 

mr$n- carcinogenic: 

b " -  

carbon Tetrechlorlds 
, ketone 

,l-Dichlorethem 
,2-D ichlorosthmc 
Tet rechloroeth  
Trichtoroethene 
ctnykene Chkortde 
inyl Chloride 

* . ,1 lichtoroethene 
Cerkw, Disulfide 

I 
1 

Liquid Slope Factor 
COnC SF Source 

(mg/\) (nrg/rrc) 
2.19€-01 1.3OE-01 (c) 9.5%-02 
O.OOE*oo MA O.wE*oI) 
1 .CZE-Ol 1 -ZoE+oo ( c )  6.W-02 
1.OOE-02 NA L.38E-03 
2.79E.01 1.a-03 (c) 1.UE-01 
1.5W-01 1.7M-02 (E) 6.ME-02 
9.OOE*OO 1.4OE-02 (b) O.OoE+o(l 
O.OOE900 1.90E+OO (e) 0.3-0 
6,OOE-03 NA 0 2 . a - 0 3  
o.ooEtoo XA 0 - ooE+oo 
8.m-01 

Li-ia 
Cont 

(Wt) 
2 . m - 0 1  
O.M#+OO 
1.42E-01 
1 .om42 
2.m-01 
1 .SR-OI 

o.OoE90 
6.00E-03 
0.0[#*30 

a.ooeoo 

RfO Source 
( W S W  

7.W-03 (el 9.5%-02 
1.00E90 (e) O.oM*oo 
9.00E-03 (e) 6 . a - 0 2  
Z.OM-01 (e) t . B - 0 3  
1.W-01 (e) 1 . Z - 0 1  
NA 6.70E-02 
9 . M - 0 1  (c) O.wE+OO 
MI O.IJM+OO 
l.OOE+bb <c) 2.63E-03 
1 .OOE-02 o.ooE*oo 

8.m-01 

IRfDs based, uhere svaihbte, m subehronic R f t k  
)Inhalation value. frm fRfS 

Air COK 
(Wla3) 
2.m-03 

.0.00E+00 
1 .?6€-03 
~.24€-04 
3 . e - 5 3  
1.9OE-03 
0.00E90 
O.OO€+OO 
7.44€-0s 
o.oM+oo 

Intake Risk 
(ma/ ka/dav) 
3.04E-48 3.9SE-09 
0.00E+00 O.llOE+@I 
1 .P7€-08 2.36E-08 
1.3%-09 0 .QOE+00 
3.87E-03 6.96E-11 
2.?2E-08 3.61E-SO 
0.03€+00 Q.OOE+00 
o.aaE*oo o.ooc+oo 
0.32.E-10 ~.OOE+OO 
0 .  odE+m 0 .  ooE+oo 

2.80E-08 

Air Conc intake Risk 
(m/d) (mn/ka/dev> 
2 .m-03  2.lK-06 3.5LE-04 
O.OfX+OO V.OOE* O.OdE+OO 
1 .?&PO3 1'.38€-06 1.53E-04 
1 .2&-0b 9.71E-98 4.85E-97 
3.46E-03 2.718-06 2.??E-05 

E?R 1.m-03 1.18E-06 
O.o(E+OO O.OOE+OO O.OOE90 
0.00E+00 O.OOE+OO ERR 
7.4E-0f  5.8tE-08 5.5tE-t.3 
O.OCE+OO O.oM+OO 0.oMCOC 

6.8LE-1)4 

:c)Inhalstion VBLIE; frun HEAS, 4th Owrter, FY 1wO 
'd>Oral vaLuc, frm IRIS 

Source = tiquid Corncotration Flow Rate * Ljters pev galla, / seconds per minute 
Air concentr.iltion = m r c e  * <X/Q) 

itake = CAir concentr8tion IR * ET EF * ED) / CBU * AT1 
isk (for ss-cer) = Intake * Stope Factor I -isk (nwr-cancer) = tnreke i kfD 

c)Oral vatw, frm H W ,  4th Quarter, FI 1990 I 



*mstants: 

I 

chiLd Wight BWC 15 kg 
Adutt I i h h t i o n  Rete IR. 0.83 C h i c  metcra/hour 

worker Inhalation Rat. I RU 1.L Chic mters/hwr 
Child Xnhslrtion Rate IRc 0.625 nrbic meteralhour 

?petetimfng Roleare Parmeterr 

Expoaurt lime ET 8 Hwra/day 
ExpoRurc Fmq~a?cy EF MI Days/year 

Adult Exposare Dur8t1m OD. 1 Years 
Youth Exposure Purrrim 0 Years 
Child Expnure Dwrmtim EDC 1 Years 

I 
ATC 25550 Days 

Child Avg Tim (mn-carc.) A l n c  365 Days 
1 ' Averaging ~ i m c  (csrc.) 

Adult Ave i iw (narcarc.) ATna 365 Days 

Urittm: 04- an-91 
Author: DCPalarr/KKerrigan 
Printed: 04-Jon-91 



-'sk calculat ion Uork6hoe.t I 
Instant.: Iy 

Aduit UdeK I 
Wa M 
8UC 15 
? Ra 0.83 
IRw 1.4 
iRc 0.625 

noeratiming welease Parametem 

Exposure T i m  ET 
Exposure Frequency EF 

A d u l t  ExpSUW DUretftM ED0 

i Child Exposure Duration EDC 

I 
I 
I 

r 4 Y?utlr  Exposure Duration 

I . Averaging T f e  (cart.) Ale 
A d u l t  Avg 1i;nt (non-care.) ATtm 
Child Avg Ti* (Mn-carc.) ATnc 

korker Diswrstm Factor C h i  over P 
Airborn O u s t  
tortstr. Area 

Manganese 
. Mercury 

ickel  I e!eniun 
iota\ 

on- carci men i c :  1 &.. 

9is-:2-ethylPexyt)phthsl*te 
F" Tangame 

I 
I 
I 
I 
I 
I 

2 ercury 
"dckei 

I -otal 
Selenium 

sdionuclides: 

8 
60 

1 
NA 
NA 

ZSSSO 
365 

NA 

NA 
5 
M 

Dust Source MA 
J o 4  Duration 1 .oo 

k9 
kg 
nrbiC wKQrs/hour 
C h i c  re ters /hwr  
Cubic meters/hwr 

so; i ------ A d i t - - - - - - -  
Conc Source Air  C w r  Intake R i s k  

<mg/ kg) R f O  <m/sac) <ms/ra3) (m#/k?/dW 
1.95Em 2.OOE-02 (e) MA 9.75E-C6 1.53E-07 7.63E-06 
O.OGE+OO 3.00E-04 
O.OOE+OO 3.OOE-04 
o.m+oo 2.m-02 
0.OM40  3.00E-03 
1.95E+OU 

ranfup 
'rimericiun 
Plutmiun 

otal  

a)RfDs based. *.ere avaihbl t ,  on Subchrcnic Rf3s. 
tb)!nhalatlon vatue, frm XRIS 
<c)l&a!atim va\ue, f:cm PEAS, 4 t h  Quarter, FY 19Fo 
d)Oral value, from IRLS 
e)Orat vttue, f r w  HUS, 4th Quarter, FY 1990 

Source A i r  Corn intake 
tuci/sec) (Ai/d) (uti) 

MA I.:OE-@7 4.LOE-05 
NA 8 . a - 0 9  3.20E-G6 
HA 9.0tiE-M 3.6OE-05 

A i r  concentratlm = Soil c m m t r a t i o n  eirborn dust tg/m 
intake = CAIr  concenfraticm * IR * ET EF ED) / CBU AT) 

i s k  ( f o r  cancer) = Intake * Slope Fector 
isk (m-sa%cr )  a Intehe / R f D  

intake (~adi~t~ltdes) = a i r  concentrat1On * IR ET * EF * fob duration 
Dose (radlonucli$es) = Intake * Dose Carversion Factor (DcF) 

t 

kId9 

Dose 
(mrerr) 
S.72E+@0 
1.66E+o0 
1. I9E+Ol 
1.93E+Ot 



Rtrk C416ul~tion uoriuhnt 

I 

e+% J;c*rQ/ 

urittm: 5+Aup#- 

Printed: 04-Jan-91 

903 Pad surface Water Yrvstm~~t 
Fugattve Pwt during construction 
~xpown at the Public 

Author: OCPalmr [P. Y r u i 6 ~ 1 ~  

BVb 
BUC 
IRB 
IRu 
IRc. 

1. WE-06 
1.30E93 
1 .OaE-03 
1 .m*06 

60 

70 
15 

0.83 
1 .$ 

5.625 

0 
1 5 ~ Child Exposure Ouration ED e 

i Averaging Tim (csrc.1 Alc 25550 . Adult Avg Tim (norrcarc.) ATM 365 

Youth Exposure Dmotion EDV 

Child Avg Tim (non-cart.) Atm 365 

ASWrn D U S K  UA 
Constr. Area 1 .o 

DUSK Source L.20E-OL 

Public Dispersim F a c t i r  Chi  Over 0 ?.LO€-06 1 
I Igs3rcinogenic: 

Total 

t g  
k3 
Cubic meters/hcur 
Cubic meters/hcxtr 
Cubic meters/hwr 

Hourwday 
DaYS/flar 
Yearc 
Years 
Years 
Oays 
Days 
Days 

seticuoic meter 
mg/cubic aeter 
acres 
k g / s e c  
Years 

Sol\ S!ope Factor 
ConC SF source 

(molkg) tirrs/SWJ 
l.%E+C)(I 1AUE-02 :e) 8.1%-O& 
0.00Et00 O.OCiE+Oa o.ooE+oo 
Q.OOE+OQ 3.40E-01 Q.O0E+50 
O.OOE*OO O.OOE+OO O.OGE+OO 
7. %E+(#) 

0. o a w o  5 .OOE+W o .OOE+UO 

eoi  1 
CON2 

1 .%E+00 

0.00E+0a 
0 . OOE+OO 
5. (#1€+00 
I .95~+90 

(ma/kg) 

o .aoE+oo 

Child 
Lifetime 

Risk 

1.26E-16 
3.0CE+OO 
0. m+o0 
0. GOE+OO 
Q.Oi)E+GO 
?.265-14 

Ch;{a------ 
Intake Risk 

6.t8E-1? 3.14E-99 
0.00E+00 O.COE+N 

3.3GE%XI C.G!E+@O 
O,OOi+OO 0.33E+00 

;.z&-G9 

'fils, icg/dey> 

O.OOE+OO 5,0QE+ClQ 

rdiowcl idcs: I 

)RfD6 baaed, where avaiLsb(c. 00 Subchronic RfOs. 

(c>lnhalar<cn veLue, froa H-3, 4th Quarter, FY 15-90 
<d)Ors! value, fr-m IRIS 

)Inhalation value, frca IRIS 

)OraL vatua, frm HEAS, 6th Quarter, FY lPp0 

. -s t  Source = C1.2 tms/acre-month * Construerim Area 1 (30 * 24 3600)) * 2090 tb\tm 
Source = nust Source Soii concentration 
a?ilr cmcntratton = kowce * <WQ> 

.ir53t kg/\b I 
I take = (ASr concentration * 1R ET * EF * ED) / CBU 

ax ( for  cancer) - lntekt * Slopc C o c t o r  
Risk tm-caraer) = lntekc / RfD 
Intake (redimuclides) a i r  c m t r a t f o n  IR *ET * EF * iob duration 

Ai> 


